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tf^Ci^^mq X 1 0-7-1 X 1 0-4d t e xt*>), 
ItJ^ifc^O 6 0 %&±&%.&mm 1 X 1 0-7- 1 X 1 0-4d t e xO^fflTab 0 

[»jfc£2] »WfcJ:*JM**JK#l X 1 0-7-1 X 1 0-4d t e x-efctK 
«JSJ:b^6 0%J^±«1S1X 1 0-7-1 X 1 0-4d t e xO$&BT*&& 

[Wf^S 3 ] SKJgtfcfc^-e 5 0 7 77^ ^ s i'-^*lftSM'e 3 0 n mO 

IpI^A&If ^ 1 £ fc»± 2 ffi«c^)^-y 77^ /^-^# 0 

im&% 4 ] i e 5 x;&±-e$>z>m$im 1-309 ^-r^ 1 ^kio 

£ ^ic-i-tfW^ 1 - 4 09 *,v*i*tt^ 1 flatty 7 r >r ^-££-#0 

[ffr^s 6 ] lcN/dtex m±-e& h m^m i-s^h ^-r ^ 1 
[nr$g7] m^^4 %j^±-e^^>if 1 - 6 <7>9 *>v^-rtt^ 1 ^iamo^- 

[If 8 ] ^S^fnJO^WP^^ 5 -2> If ^ l~7^H^f 

tt^ i ^fB^o^ y 77^ /s--^>g-^ 0 

[MF^9] W^l~8l2«c<7>^/7 7^~£^&< t gRH^ri-^>^|i 
too 0 1] 
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^ #H 2002-308048 ^ ^- V 

xf l/>7l/7^ (PET) ^fyyf l/>fl/7^l^-h (PB 

T) ^t^^tt^sKV^^T-^-^^^f n ^ 6 (N6) ^t^fn>66 (N6 6) 

^■thtzfr^ fe%frb&mm&*mm%ttmik<Dmmi~&M^m^ htix% tz Q 

#yjt^-v> (pe) Matrix > (pp) tcft^$tL*#jns^ 

jfeo«Wt^jffJl^fflv» h fix § fc„ 
[0 0 0 3] 

\~nhKtt^\z-?-? y^<Dm.^tzM^^(D^m-K^mm^Kx^h 0 z^k, 
ftnmm<7>&%b-f, <7 ^ tf > ^ o * tv> o tz&tsntt^mmmmmz i>m 
mzti, mmmmmim^o^mm^^xmmtz^mn^m^x^^o m~ 

MifcXte, #H 2 0 0 1 - 1 2 5 2 ^-<2r^#^ 2002-22494 
^ffimoj:9^3>t 0 ^-^-^^-KT-V^^ffl<^^MWJ®^^, #r^2 0 0 
2- 1 0 2 3 3 2^-<Zr^#ra 2002-17216 3 ^gr^ffiijftO J; 9 Kjjffl 

[0 0 0 4] 

mmtmttLx^tzo ttz, i Tmm<Dm&*3:z.2>tztb^- ft* *?<d±^ 
ktv xtmmzzh Kw-mt-r* it^it^i, (g^w^MSs o . 



mtE# 2003-3097858 



&g 2002-308048 _ ^- V : 3 



[0 0 0 5] 

^fc0^ft^jHF*S#-et±#*fi|JKJ± 0 . 0 4 d t e x (It 

l/^liftj^ofco KHMSfcj: «9jg«B* 

mif&Mls 2) #\ ££t?#fcftaJ|M*ttjK&*fc*|B< t i> 0. 00 1 
dtex (H/gO. 4^mffl^) *K ^iif) 77-f^i:^f^--X 

[0 0 0 6] 

^ill±10-5dtex*-^- (i£&It@T?m+nm*a=ii) 
1/1 OJJlTtt&it^i^^So Lj&*L iCtti^s^'J 

^ - <i«»Sf ic -c # * ^ ^ t- rb5e $ tt, *° 1 J ^ - -c & & # ? ; j. x x ;v ^ 

r$>*UC< V^fc^fe, ftfe*L£tti&0JiLjMKj£ttl 0~2d t e x WWT?*1J 
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fo^i:->^^^ ^ mmM&Uft"?*>*> "string" 
{± %° 'J -7 - ft t <9 fl^-e & £ "bead" (ffO. 5 m^SS) K £ <9 $ *lt 
(2MW3:itn) > II«M#hLtl^fK:, ^^^^««^o 

[0 0 0 7] 

^JtSriS^ LTi3 £ „ ^itPE (r>m&-&'ft 7 i T'it^^ 3 0 ~ 5 0 n m ( 
5 X 1 0-6-2 X 1 0-5d t e x*gij) ©PEt/7 7^f/^mW^J 

[0 0 0 8] 
[0 0 0 9] 

imrxm 1 3 

3-113082 -f-<Zr$R ( 1 ~ 5 ^- v) 
[0 0 10] 

fffl¥6-2 7 2 1 1 4^-<2r$R (1-7^-^) 
[0 0 11] 
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2002-308048 



5/ 



Polymer, vol.40, 4585(1999). 

[0 0 12] 
[IMHH&R 2 ] 

Science, vol.285, 2113(1999). 
[0 0 13] 

l^Wtfffik LXitirz, mm] 

[0 0 14] 



[HM & £ 46 03M&] 

±IBBW»±, »l:J;^»f^Wlx 10-7-lxio-*dtex-e*D 
„ ffiiJ£)fcm<D 6 0 %&±tfi£&mm. lX10-7~lxiO-4dtex 0$EfflTr& 

S^^iSc^JCiAJIi^lKJK**! X 1 0-7- 1X1 0-4d t ext^f), «8J^Jt 

a 0 %}ii±&%.&mm 1x10 -7-ixio -4 dtex <Dmm-e$>2>n.m& 
; .j - - frb & z> i- ; y r 4 st-m&mz x *) mm $ ti& 0 

[0 0 15] 

N A *■> .r. 9 V £wd «t"Bnfitt* y -r-iPj&M&tD&fr h 

y 7 - - '<-<&»«rt£j&*&«p-e* 19 # t Lv^ 0 #y %m (pla) (±1 

7 0°C, PET(i2 5 5 , C. N6(i2 2 0m^. o ^'J^-Clit^ 
[0 0 16] 
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**We9 "9 ^ 7 T 4 1 Ht^ttS** 1 ~ 2 5 0 n mcomt 4 

-eta, :<?)ty77^ ^^~*^**o#*i»jKosp*6j'lSi3 J: o § ^fi^-e 

£*Ui, t / 7 7 ^ A^l^ili^IHt? W (TEM) t? 

£ < £ 5 55rBfJ!sll±-efTV^ £-ft 1 5 0 0*&±<aiM*il:@£«!l5El-& 

c: .1 £«, iftfcoaifcffcllli, t/77^A-i^P^H 

[0 0 17] 

&&mm] fc^-eii^o #S&WCW\ Sfc^tc i*^*i«JK(i l x l 0-7 
-1X10 ~ 4 dt ex (i^itS-e 1-10 0 nm*Bi§) Tab* CI t^MMX^ 
& 0 dttli, ^OSA^^iwiSgfijHB^HJfc^l/l 00-1/100 
0 0 0 5 IBS fla^3e^*fctt^<»*&KiS4:«po/S3&H-ffi*' 

^•C^^^o Kliixi 0-5-6X 10-5 

d t e x (#^it@t?4 0-8 0 nmffiS) TNfe&o 
[0 0 18] 

TS7T4s*-*K*tL<D¥&m3L*dtitL*<Dl^*»m&. (d 
ti+d t 2 +-+d t n ) t-t&o ttz, PH t#^MWtS:»ot / 7 7 ^f^-O 

fWS*4^lv^fc ^fPJ-CJi. «JSJt^O 6 0 %J^±^ 1 x 

10-7~lX10"4dtex (#-^H@-e 1 - 1 0 0 nmffi^) <£>$&fflK&& £ 
htfmm-elb&o "f*t>%, 1 X 1 0~4d t e x (M-^WM^ 1 0 0 nm^B^) 
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fc^il>^$)^o 1ft i L< $£JtJt^0 6 0%JSLt?&*l X 1 0-7-6 X 1 
0-5dtex (%.&U&X~1 -8 0 nmfflS) <Dmmx*>2> 0 «fc 19 $f $ L < i±. 
$SJgit^<7> 7 5 %m_trt § 1 X 1 0 "7~ 6 X 1 0 -5 d t e x 1-80 

[0 0 19] 

> ^Umm^3 0 nm^)ililHA^^O«JKJ:b^5 0 %\>A±.X*h2> £ £?W 
* L^ 0 J: Qifrt L < ii 7 0 %VA±Xh2> 0 
[0 0 2 0] 

[0 0 2 1] 

t fz, *mw<Di-y -7t4 ^-m&<m&&mmmifc<vmmm&<7) 1/10 
~i/i oomT^^^rc^, itmmmtmmM^z^ t^ommsfr 
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[0022] 

[0 0 2 3] 

zhK, ^iot;7 7^^iW(±, ^y -7 r j ^~w\±K^mi<nm. 

nm~l 0 0 nmmm<7)WMs*ktiLZ>fztb, i^LtttH-^i V^#Ifl<J^14 
[0 0 2 4] 

^m^M^m^mymmLm^m^^mmmm^ (fig, mm) zmr 
%> tz®, mmm Kim Lfcrntums, kiss**-? # %> & 0 

[0 0 2 5] 

££>^. /t7 ^ >^4£KJ: (9, 7"y 7 t4 ^-gk'kfofrhi-J 7 t4'*- 
£ mm £ ^ & - i: KX *) . fl£jfc-e f±# x. <b *l 4- ^ o /i jg b° - f-aS^ AflJLO J: ? & 
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^#12 0 0 2-3 0 8 0 4 8 ^ : 9/ 

[0 0 2 6] 

*#&HJ? W77^ * - JSLat^" j£ l±# K l&5e $ tL & & O ti * V » 

[0 0 2 7] 

-f & fc> *> . 2 «SU2U:«>»ai * iftt^ll* fctfiJT-fcTn'f'fbLfc 
[0 0 2 8] 

^ttj^o^ftiiffMijsaam^iiiwt (tem) figi, it#m#t^#L^^^ 

[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1] 
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mw^*-z (sp^t) -e&&o sp^ihti 1/ 

^-T:'%\htiT^2>fr\ mm \~f*7*1-y>7 MitJ&TZy* 

^£i±/~?yx?--y tmmmm, 1 8 9^-$>*fcrett$*iTv»& 0 200 

(MJ/m3) l/2-c*-6fc, *fiM:i:J:**K 
* ^OR^kfciS^^tfc'ffcTmai^-fr^i- < flFt Lv> 0 MilfN 6 tPETfi 
SPi©H#6 (MJ/m3) l/2gJK-C*0jaF* Lv^T?**^ N6tPEIi 
SPfOi^ll (MJ/m3) lAgft-e* 19 ff*L<«;V»flfcumii* 

o 

[0 0 3 2] 
[0 0 3 3] 

£*6. ftstf 'J ^*-ttift»±*^y ^-^Jg<7) 1/10 &s±£-t& £ fcri*$gF£ 

o 

[0 0 3 4] 
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^#12 0 0 2- 3 0 8 0 4 8 ^ v : 11/ 

^^tfe'fb't £ £ #> , i^fjv-To^t fijlllt^ifc^^ £ v * # i; v - r 
Ix^KKJfc-^ C^^^'J ^oti^o £<7)£&!>, .TO 

&&}£>^\ ^-€-co^co^fgt £&:t§^&;z> (»53i&*° 'T- 
T n ^ (Tyf!^^) o ^c7)J;^^p H ^*|lI^i-^>/ia6, P^^n±fcB1-&P£<7> > 

?LS!t#U ^-t^m^mfctJlZ^-yytfyXx.^ mWiJBjj (dyne 
/cm2) =RXP/2L) ^"bffirf&o i -ITrR : P&l£kffi?LO#@ (cm 
) , P : n&Vklitflr-<DJ±Um$: ( d y n e / c m 2) , L : P&GfctftfLS ( c 
m) T#>^, 0 £fcP = (8L 7 Q/;rR4) *K v :*°'j^-f£S (poi 
s e) , Q : P±tb* (cm3/s e c) „ n : R®^"C** 0 iitf> a#«54? 
UMr^»tttt^»±P^?L^fc#V^-4:OHoJSrWfJ©**i lxi O^d 
y n e/cm2MJi-C&&#\ ^H^O i ^7D/f ^^Hl^-t^^ 

li3X105dyne/cm2mtS£i:mU»o £Ofc*fc:tt, P#?L 

#{27:§<, P:£?Lft{±M<1-&Mft-c£>&^ > ajSKciftfcfi 1 ? fcp&?i/eo 
i0 0 3 5] 

ttjfc*" V -7 - <Dm&fr <b 2 5 X:&± ?W * L v^o 

? - 0 3 6] 

f±l~.l 5cmfctSiWiU» 0 ft^M%&tt&<?)8t;|Ett&&$I 
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[0 0 3 7] 
[0 0 3 8] 

#\ ^Ol&O^&i&JgliStf 1 ; v-<7>^T9^Sg^iaK (Tg) ^±OffljRi"* 
[0 0 3 9] 

tc o/Jn $ & # - r n >r «KiH * iu .IE# i~ & £ £ X\ WrM fzifx%< 

1 1" £ £ <h ^-e § & <7>T?& & o TtufE#tr & & jpVv-Tn^f MO - X * -BE 
til 5 %JTFfc1-* L <U <£ S L < 14 5 %&T"C**o 

[0 0 4 0] 

~?-zfeMxmi&i-&z£x^ t;77^/^i^i^^t*s^ -e^m 

V T ;w * !✓ > ^ y n - *° >; tf~;v 7 ;u 3 - i r>*-etL e> <z>g|3MM£ ogfefc 
[0 0 4 1] 

&±<vi-y -7 7-r ^ ^ arc: zmMLfz V) tzffim&MVioj- ; y 
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[0 0 4 2] 
[0 0 4 3] 

idl-^oTto iit% $f i<Dt / 7 7^^-i^#«li 1 cN/dte 
*#fltf>aftlSE*±> J:*)fJL<fi2cN/dte x£LfC**o tfc, *f&W<P 
v>£^li 1 4 0 rffc&JKS&ti 1 0 %^Tt^-5 it#jfj tv^o $ <b te, frlE 
[0 0 4 4] 

^f&i^O-T-y 7 r -O*-*^!^ tSfe^t tin* «9 , ®HH> /Pfife^- 

x J».l&«R*#<0 i^^f-f* /WBifefc & $HIlc JJ§v> a £ i: ^ § * 0 
[0 0 4 5] 

[0 0 4 6] 

* e n ^* 7 ^ 1 b k x «9 *° v v - <omm&Bt * ®m t £<, & ^ -9- 
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^#12 0 0 2- 3 0 8 0 4 8 ^ : 14/ 

>-7°;viSX^^M^^f mf'J ^-Ofr^BtHflti 1 O^t Lfz 0 
[0 0 4 7] 

B. MjSC 

Perkin Elmaer D S C - 7 £fflv*T 2 n d run-C* Q 'j-T- 

6t/^ t^^HlilOmgiUo 
[0 0 4 8] 

yne/cm2) =RXP/2L) frht\%-f%>o uitR : PMffi?W§ 
(cm) . P : P^H±m?L"eO£ElJji^ (dyne/cm2) N L : P^P±m?L 
S (cm) T&& 0 3fcP = (8L?Q/7tR4) t% 0 , 7 Itfyv-ftjg ( 
poise). Q ! P±m* (cm3/s e c) . tt : RJU^tr^^o iut% aj* 

n<D*£%a&*m\<>tzWi&imMMm-t) t i o o s e c-i&Tfc^fc 

[0 0 4 9] 

d. tfv~?-7v(mm<D'y-x?-m (u%) 

7 x - ^ -M^iSU S T E R TESTER 4 £J§v*T 
*&*jlJg2 0Om/KV-y;H- K-CWJfefcffo fco 
[0 0 5 0] 

e. temic zzmmmmmmm 

mmvmmwiifa^mMmft*®*))^^ mi&mm^BMm (tem) -e,»it 
mmm*mmLtzo ztz, ±4 n > ii y > ^ > ^ f 

[0 0 5 1] 

TEMit : 02tfctH-7 1OOFAI 
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Wf®¥JC*lH««!s3iy7 h (winroof) x xmBtttf 

£<7>R3\ ¥Wv^t>7 7^ '*-&*±raHftBrMrt^^:&fflffi L?t 3 o o 

0mm±g|tL7t5^^fT"^fv^ -a-ftl 5 0 0 ^&±<D&&U&* m^XftW Ltz 
[0 0 5 2] 

-tfi-eno^mm^ d t[t Lt^mnzmmm (a ti+a t 2 +-+d t n 

[0 0 5 3] 

H. ±y y t J ^-(DUmsb^^m 

ifc¥*>J J; * # £ & |g* tcifeffl L -7*- * £ ffl v> fc e 
[0 0 5 4] 

I. SEMHH 

[0 0 5 5] 

SEMgf : B3tt«S-4 0 0 01 

j. nmm 
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7 7^-*^#?>$iJg (d t ex) iifrtbtzo ZLX, MU (2 5'C) Tr, *J 
Ht^-S= 2 0 0 mm, 3lo3g«9&j£= 2 0 0 mm/ft b U J IS L 1 0 1 

[0 0 5 6] 

K. f&vltt (AMR) 

■*)->7 ? )i'Zffmm.Ki-2 gmmtefrVM*), 1 1 o o cic2B#r H m*>i!:^^-iir 

M£$iJ;eL (WOK &KttMWm*2 0°C. *l*fiSJg6 5%fc 2 4B#p E fH£3# 

L^fii^M^-t^ (W6 5) o fit, £*l£3o°c. mmm.9 0%^2 

4B^ra^t^m»^TB!l^-r^ (W9 0) o ^LT, JilT^^ia^^VH-f 
[0 0 5 7] 

MR65= [ (W65-W0) /WO] X100% (1) 

MR90= [ (W90-W0) /W0] X100% (2) 

AMR=MR 9 0 -MR 6 5 (3) 

mm* 6 o e c-?4mm&mLfz^ ao) *m^i-^.o ^\^x^<omm 
sij^i- ^> o $ «b k i <Dmm £• 6 o °c -c 4 i$mi£4M& ft^&ft ( l 2 ) s«^-r 
b <v&Mttm<DBmm-tt i-c 5 0 %m±-e&*u£ io^m^m*^ l-cv^ 

(i. ^$io2^M^-feo§o^^^^^F^co^l^SiJ^Lfco z<We.mi±mi 

0 Ommt^^J: ? Ltzo 
[0 0 5 8] 

(%) = ( (L1-L0) /L0) XI 0 0 (%) 

H»!)l 

:5 3 0 poise (2 6 2 "C. mffi&mi 2 1. 6 s e c -1) , HA A 
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^#112 0 0 2 - 3 0 8 0 4 8 ^ ^-v : 17/ 

2 2 6 (2 011%) ti§mtim3 lOOpoise (2 6 2t, l£$r 

12 1. 6sec-l), Hfej^C 2 2 5tO-fV7^ ;i/gft£ 8 m o 1 %, e * 7 
xy ^AHmo 1 %*m^-L7t:ife*2 2 5°CO*fi^-PET (8 0M%) 
£2tt#LmUSiWt8-T?2 6 0 ttil LT^fy v - 7 D ^ f - 7 7'*#/c 0 £<7) 
#ijv-Ttt>f £2 7 5 T^^ll^TiMU ^iBJ|2 8 0t^f>7n 
y * 3 £?*V» fco * t T , l 5 m <D^m^f W-C ^f'j7-7n^i 

»fr*atj§Lfe^ P&Bffi&j£2 6 2 < CfcLfcP^5^<9»ttjR*L/S (Hi 2 
) o ~<om, P^fcLTIiil 3H^«t?^B±tB7L_L^tCtt#0. 3 mmWff 
JH» 1 2 £fiix.7^ tttm?L#l 4^0. 7 mm, thtti?Lft 1 3^1 . 7 5mm<9 
i><DZm^tz 0 -€-LT> Z<DV$<nMRl*j>1z *) <7)liffifi}±2 . 9 g/#£: Lfco - 
OI^WD^TUtfc* 1 ; *7-^WO^r»fJE&*ti 1 . 5X1 05d yne/cm2 (*° 
, J , 7-7n^M(i 1 9 0 0 p o i s e, 262 °C, 3?»fj&K7 7 s e c"l) 
£^H£*/>&tf>-e*ofco $<bfc % P#TWri*fc^*PII8$&j*C (^-A^.-6c7)±3S| 
SR) t"COffiStti9 cnrefcofco ftfcm$tL7^^{±2 0 < C<7)<t*PB,T" 1 m^t> 
fcoT?£il«fc$;h^ P^5^?>1. 8mT^t:tf l^i^ K8Tl&i$ 
tifz'ik. *inmon 1 9£ J:tF0 2 51 §3|fc*) n-?- 1 0 ^fr 
LX 9 0 0m/^-C^I$f)*L^ 8 -^B#0|5*tt(i^f-e^) «9 > 2 4B#P^tf>iS 

9 0 1C, §2*7>n-7-18 Ofij&£ 13 0'Ct LT®#^SI t/c 
(El 4) o fn-7-l 7 t%2*v bn-7-l 8fflo]| 

#f&jfc£-3. 2f§fc L7t 0 H^^jjfJ^-Tn/fiiti 1 2 0 d t e x, 12 
7 4 7 ■> K 5&g4. OcN/dtex, #UE3 5%, U%= 1 . 7%Offiit 

... ^PET^i (^gfcfr) % N6 («v>8P50 ^AoiftftBtift* 
^ L v£Us ) , ftN6 (Om^&JK X&UWi 5 3 n mT^ N6 J&*j@IK$frfMt; 

[0 0 5 9] 

m^hu^ATK^ (9o°c> tg-jfci : 100) T?2i*raftati-*£i:-c#y 
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[0 0 6 0] 

c <d n 6 # a* «b * * h & & 5 1 § ** l , * ryt^m^mx-mmmm 

X £ 19 „ t- £ 1^*1" & £ t J: o T$S*t^@^[6] KiRIS^ 

> -e t± & < fc^ro i- j -> T 4 & t c\ % if -r t * i£ h 

tzl-yyrj ^-%k^feX%> &Zt i!)*frfr<ofz (|2i3) o <r<7)N6 
t^7r^^i^#Ot; 7r^/^-|W|±<7)^B|{i^l 0-2 0 0 amgSt' 

cjTli^L^^^HI 1 t'^i-^ ;^N6t;77^^ &m^Ifrg/6*£H- n 
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